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Webinar is being recorded and will be posted on the IDOE STEM Education webpage
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What 1s STEM?
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* In blending science, technology, engineering,
and math, STEM education seeks to create
21st century learning opportunities and skill

development for all students



Indiana’s Definition of STEM

dispositions of science, technology, engineering,
and mathematics that they transfer and apply in
both academic and real-world contexts, in order to
be globally competitive in the 21st Century."

-Rider-Bertrand 2007 Q




The STEM Need?

« STEM Initiatives around the state
and country




Why the focus on STEM?

marketplace

» Recognition of the importance

of STEM for innovation and
development




STEM Pipeline — Leaking Badly

In 2001, there were a bit more than 4 million

9th graders. Four years later, 2.8 million of them
graduated and 1.9 million went on to two- or four-
year college; only 1.3 million were actually ready
for college work. Fewer than 300,000 are majoring
in STEM fields and only about 167,000 are
expected to be STEM college graduates by 2011.
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Why is STEM Important to Indiana?
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Indiana STEM Vital Signs

* 64% of Indiana’s first time community college students
need remediation in math

* In 1994 science was taught 3 hours per week in

elementary classrooms, now only 2 hours. That's 24




African Americans and Latinos
have lost ground in STEM
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African American/Latino Percentage of:
the U.S. working-age population
the advanced manufacturing workforce
the computing workforce
the engineering workforce

3: Change the Equation, "The Diversity Dilemma,” 2015
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14 percent of U.S. Bachelor’s Degrees in STEM in 2012 were
awarded to people of color, even though they represent 33
percent of the college-age population. People of color

received only 9 percent of Master’s degrees and a mere 6
percent of doctorates.

guncenel  STEMtistics

Women have seen
no improvement in
STEM since 2001

Women remain as scarce as ever in
engineering, computing, and advanced
manufacturing.

Women as a
percentage of the: 2001 2014

Engineering Workforce 25% 24%

Computing Workforce 36% 36%

Advanced Manufacturing | 199, 18%
Workforce

Source: Change the Equation, “The Dwersity Dilemma," 203
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What do STEM schools do?

2. Curriculum

3. Instruction




State Certified STEM
School / Program

* Our Goal is to extend a STEM school network promoting
collaboration of best practices in STEM classes

« The application cycle opens in the fall of the school year
« STEM Certified School vs STEM Certified Program




Purpose of Recognizing STEM Schools

professional development, standards and curriculum

IDOE STEM certified schools will have credibility within the
community to enable partnerships with STEM businesses and
Industry

Publically recognize the great and challenging work our schools are
doing to educate our children for the 215t Century
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What does a STEM
classroom look like?

2alling G ele L Al pleces O
phenomenon and rote procedures but works
toward investigating and guestioning the
Interrelated facets of the real world.
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The Teacher’s Role

Im in properly
responding to these. Thus the teacher

becomes a partner in the learning process,
guiding students to independently discover

meaning within the subject area.”
- -John Dewey 1897
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How do STEM students perform?

problems, innovate in both academlc and
real-world contexts, engage in inquiry,
collaborate with peers, and self-motivate.




Key Elements of
Effective Instruction

3. A supportive system of assessment and
accountability

4. Adequate instructional time

5. Equal access to high-quality learning opportunities




School Conditions that
Support Learning

3. Parent-community ties

4. Student-centered learning climate

5. Instructional guidance for teachers




Process of Certification

® Step 3: School makes adjustments based on self-evaluation
and STEM Coordinator recommendations to determine level
of preparedness for full application.

® Step 4: Complete the full application and submit to the STEM




Process of Certification

evidence and supporting documentation from the site visit.

® Step 7: If recommended for certification, school will develop
an award ceremony where the IDOE will present a banner.

All certified STEM schools will be expected to reapply for certification every 5 years.
Evidence of growth in the STEM attributes will be expected.




IDOE STEM Education Webpage
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Becoming a STEM School
Fall 2016 Kick-off Memo H

Self-Evaluation &

Application &

STEM Implementation Rubric

Indiana's Framework for STEM Education €

Elementary and Middles School STEM Implementation I
High School STEM Implementation

Indiana’'s STEM Certified Schools!

The Indiana Department of Education is excited to announce the following STEM Certified Schools! These schools
are models for Indiana and their commitment to teaching the STEM disciplines of science, technalogy, engineering,
and math, ultimately preparing students for success in the 21st century. These STEM Certified Schools exemplify a
highly non-traditional approach to education by employing a great deal of inquiry, project based learning,
community engagement, entrepreneurship, student centered classrooms, and out-of-school STEM activities. STEM
Certified Schools have been able to accomplish this feat while following educational policies set by the state and
excelling under the system of accountability. The following schools went through a rigorous application and review
process in order to be awarded and while these are some of the first, other schools will be able to build on their
accomplishments.

rdoe.in.gov/sites/default/files/cor/fall-201 6-stem-school-kickoff-memo. pdf




Self- Evaluation Using the
STEM Implementation Rubric

Attributes have detailed descriptors that show what level of
Implementation the school is currently achieving

STEM Certified School will demonstrate full implementation of

all the Indiana Department of Education Essential STEM
Attributes




STEM Implementation Rubric

 Developing STEM Implementation: Program has met some
components, but still needs further development

 Initial STEM Implementation: STEM program discussions
have occurred and program implementation in infancy




STEM Implementation Rubric — Infrastructure —

1 — Infrastructure: Is a structure and process in place to support the program’s mission, vision, and
goals? STEM school requires several leadership teams that collaborate and dialogue frequently
about the program’s design and effectiveness. Teachers are highly collaborative and community
members are included in decision-making.

INDIANA DEPARTMENT OF
EDUCATION STEM ATTRIBUTES

1.1 Leadership Teams at the
district and school levels

1.3 Community Engagement

1.4 School Environment

1.5 Technology Resources
1.6 Data (state, district,
school, classroom)

1.7 Evaluation

uity




Essential STEM School Standard 1.1:
Leadership Teams

- Infrastructure: STEM programming requires leadership teams that collaborate and engage in dialogue frequently about the STEM program’s design and

effectiveness. Teachers are highly collaborative and community members are stakeholders in decision---making. Is a structure in place that supports the

program’s mission, vision, and goals?

Key Element

Initial
Implementation

content

---Leadership provides
support to STEM teacher
teams by allocating
resources towards
implementation and
professional development
--Decision making is made
by less than 25% of staff

Developing
Implementation

implementation and
professional development
--STEM teacher teams meet
with administration
regularly to discuss
program implementation.
- Decision making is made
by 25--50% of staff

Approaching
Implementation

~PLCs or teacher teams
address expectations of
program set by the
leadership team.

--Teams meet regularly to
discuss program goals and
progress, research, best
practices, and opportunities
for improvement.

- Decision making is made
by greater than 50% of the
school’s staff

Full Implementation

—PLCs and teacher teams
address specific
expectations of the
program set by the
leadership team
--Leadership teams meet
regularly to discuss
research, best practices,
successes, and
opportunities for
improvement towards
STEM program goals.

- Decision making is made
by all school staff,
classroom, and special area

Description of your

program/Supporting

Documentation




Essential STEM School Standard 1.3:
Community Engagement

— Infrastructure: STEM programming requires leadership teams that collaborate and engage in dialogue frequently about the STEM program’s design and
effectiveness. Teachers are highly collaborative and community members are stakeholders in decision---making. Is a structure in place that supports the
program’s mission, vision, and goals?
Developing Approaching
Implementation Implementation

Description of your
program/Supporting
Documentation

Key Element Initial
Implementation

Full Implementation

classroom activities in the community experiences) school

--STEM teams communicate
frequently and consistently
with the community
---Student work is showcased
in the community

---Program has engaged
multiple partners to guide
the work of the program
---Opportunities exist to
showcase student work
through community events
via on---site or online
exhibitions.

---School uses
parent/community
feedback to assess the
STEM implementation
progress

School provides community
awareness opportunities
for parents




Essential STEM School Standard 1.5:
Technology Resources

— Infrastructure: STEM programming requires leadership teams that collaborate and engage in dialogue frequently about the STEM program’s design and
effectiveness. Teachers are highly collaborative and community members are stakeholders in decision---making. Is a structure in place that supports the

program’s mission, vision, and goals?

Key Element

Initial
Implementation

instruction and learning
require it

---Participating teachers use
media tools to
communicate activities

Developing
Implementation

daily basis, not just limited
to computers. Students
need to understand the
broad scope of technology.
---Participating teachers use
media tools for
communication within the
classroom

Approaching
Implementation

~Apurchase/replacement
plan exists to address
technology needs.

---Media tools are created
and utilized to
communicate internally
and externally about STEM
activities

Full Implementation

part of program design
---Technology purchases are
either complete or included
in a future budget
---Teachers and students have
on---demand access to
maintenance or support for
the use of instructional
technology in the
classroom.

---Media tools are created
and utilized to
communicate internally
and externally about STEM
activities

Description of your
program/Supporting
Documentation




Essential STEM School Standard 1.8:
Equity

— Infrastructure: STEM programming requires leadership teams that collaborate and engage in dialogue frequently about the STEM program’s design and
effectiveness. Teachers are highly collaborative and community members are stakeholders in decision---making. Is a structure in place that supports the
program’s mission, vision, and goals?
Key Element Initial Developing Approaching
Implementation Implementation Implementation

Full Implementation Description of your

program/Supporting

---Special programs have
been designed encourage
underrepresented students
to develop interest in STEM
careers

met

---Special programs have
been designed encourage
underrepresented students
to develop interest in STEM
careers

---Teachers receive
professional development
o cultural an gender
differences to inform
instruction

---Student demographics are
o par with the district or
community

being accommodated
---Special programs have
been designed encourage
underrepresented students
to develop interest in STEM
careers

---Teachers receive
professional development
o cultural an gender
differences to inform
instruction

---STEM classroom is
differentiated to
accommodate all students,
with special consideration
made for girls and students
of color

---Student demographics in
STEM are o par or in
greategpercentage than
ict or community

Documentation




STEM Implementation Rubric — Instruction —

2 — Instruction: Does the instruction environment provide time and professional development for

educators to develop and improve their craft of pedagogy and content? Students in a STEM school

engage in inquiry based learning that may include authentic problems. Classrooms are facilitated by

teachers who are highly effective in this type of instruction and require professional development and
collaboration time to help develop and improve their craft of pedagogy and content. In addition,

teachers consistently use and model technology in classroom instruction and use creative assessment
opportunities like science fair, portfolios, labs, debate, etc.

INDIANA DEPARTMENT OF
EDUCATION STEM ATTRIBUTES

IMPLEMENTATION

IMPLEMENTATION

IMPLEMENTATION

IMPLEMENTATION

2.1 Instructional Programming

2.2 Integrated STEM

2.3 Professional Development

2.4 Instructional Technology

2.5 Instructional Strategies

2.6 Teacher Content Knowledge




Essential STEM School Standard 2.3:
Professional Development

— Instruction: Students in a STEM program engage in science and mathematics taught through the integration of engineering design, technological
design, and mathematical analysis delivered through inquiry or project---based and/or problem---based learning grounded in real---world issues. Integrated STEM
PBLs also bring in Language Arts/English and Social Studies in an interdisciplinary approach to delivering instruction. Classrooms are facilitated by

teachers who are highly effective who receive ongoing professional development time for collaboration to further refine their pedagogical content
knowledge. In addition, teachers infuse technology in classroom instruction as well as in creative assessment opportunities.
Key Element Initial Developing Approaching Full Description of your
Implementation Implementation Implementation Implementation program/Supporting
Documentation

that fit within their
individualized plans.

STEM teachers participate
in whole---group PD sessions

across the school year implementation of pedagogy (e.g. PBL,
during implementation of strategies. inquiry)

strategies. | STEM teachers observe
colleagues and engage in

formal reflection and
discourse regarding
practice

--PDsessions align with the
needs of the
program/school and
student learning needs.
--- PD includes support
across the school year
during implementation of
strategies.

---Teachers are provided 40
or more hours of
professional development
each year

focused on developing
integrated curriculum,
building teacher, content
knowledge and effective
pedagogy (e.g. PBL,
inquiry)

------ STEM teachers observe
colleagues and engage in
formal reflection and
discourse regarding
practice

--PDsessions align with the
needs of the
program/school and
student learning needs.
--- PD includes support
across the school year
during implementation of
school based STEM
strategies.

---Teaghers are provided 40
Pre hours of PD each




STEM Implementation Rubric — Curriculum —

3 — Curriculum: Is your STEM curriculum aligned to the adopted Indiana Academic Standards?
Courses/Classes are integrated across content and infused with community needs and content
progresses from grade to grade and are aligned across content areas.

INDIANA DEPARTMENT OF
EDUCATION STEM ATTRIBUTES

3.1 Curriculum Integration

3.3 Community Engagement

3.4 21st Century Skills
(http://www.p21.org/)

3.5 Student Performance
Assessments
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http://www.p21.org/

Essential STEM School Standard 3.5:
Assessments

— Curriculum: A STEM curriculum design is aligned to the adopted Indiana Academic Standards. Courses/Classes are integrated across content and
infused with community needs and also progress naturally from subject to subject, grade to grade.

Initial Developing
Implementation Implementation

Key Element

assessment tool
---State--wide data is used
to drive instructional
practices

Approaching
Implementation

growth

---Non---traditional
assessments are used to
monitor student
processes

--State---wide data is used
to drive instructional
decisions.

---Teachers use observation
and monitor student
dialogue to assess
student processes in
problem solving and
innovation.

Full
Implementation

growth

---Teachers use observation
and monitor student
dialogue to assess
student processes in
problem solving and
innovation.

---Students participate in
self---evaluation and goal
setting consistently
---School uses data from
State---wide and school
assessments to drive
instructional decisions
and RTI opportunities.

Description of your program/
Supporting documentation




STEM Implementation Rubric
— Extended Learning —

4 - Extended Learning: Does the STEM program offers opportunities outside the school day? STEM
program offers opportunities outside the school day that may or may not be held at the school. There
are multiple opportunities for students to extend their STEM learning, but the program has a strong
connection to the school curriculum and activities that lie within and processes to maintain
connections.

INDIANA DEPARTMENT OF z
EDUCATION STEM ATTRIBUTES | IMPLEMENTATION

IMPLEMENTATION

IMPLEMENTATION IMPLEMENTATION

4.1 Programming

4.2 Program Alignment

4.3 Community Engagement




Essential STEM School Standard 4.3:
Community Engagement

--Extended Learning: STEM program offers opportunities outside the school day that may or may not be held at the school. There are multiple
opportunities for students to extend their STEM learning, but the program has a strong connection to the school curriculum and activities that lie within.

Key Element Initial
Implementation

utilized to extend student
learning

--Student work is displayed
within the school or
community

Engagement

Developing
Implementation

utilized to extend student
learning

--Student work is displayed
within the school or
community

Approaching
Implementation

regularly invited to
participate in extended
learning opportunities for
students.

--Student work is exhibited
an displayed in the
community and on the
school website

--Students participate in
community events to share
program activities

Full
Implementation

experiences with STEM
professionals in authentic
environments outside the
school day

---Student work is exhibited and
displayed in the community
an o the school website.
--Students participant in
community events to share
program activities an is
directly related to STEM

Description of your program/
Supporting Documentation




E2: Build a strong base of knowledge "
through content rich texts

E5: Read, write, and speak
grounded in evidence

E6: Use M3 & E4: Construct viable S$8: Obtain,
technology arguments and critique / evaluate, &
& digital media reasoning of others /' communicate
strategically & \ S7: Engage in / information
capably » argument from  / E3: Obtain, synthesize,
M5: Use appropriate evidence 3 and report findings clearly

tools strategically and effectively in response

to task and purpose

E1l: Demonstrate independence in reading complex

Commonalities texts, and writing and speaking about them

Among the Practices E7: Come to understand other perspectives

in Science, Mathematics and cultures through reading, listening,
and collaborations

and English Language Arts NGSS@NSTA
Based on work by Tina Chuek ell.stanford.edu E LA STEM STARTS HERE

www. nsta.org/ngss




Integrating
Math and Science

VIOI'E mMuliating 101 der
Ensures Science is being taught at all levels.

Requires strong collaboration between math and
sclence teachers.

Both math and science processes are addressed
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The process standards are:

« Essential to embed into daily instruction

» Opportunities that help students think and
behave like scientists and mathematicians

* The “doing” of science and math
M
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PS.1: Make

Process Standards » (N

persevere in
solving them.
\ \

PS.6: Attend to
precision.

Math

8) Obtaining,
evaluating, and
communicating

information.

PS.2: Reason
abstractly and

P ro C e S S quantitatively.
tandards

- Ps.3: Construct\ .
viable

S

7) Engaging in ) Planning and arguments and
arguments from carrying out o
evidence. investigations crlthufe the
\ reasoning of
others. /

h

6) Constructing
explanations (for
science) and ; 4) Analyzing and
designing ‘ﬁ\ interpreting data.
solutions (for
engineering). 5) Using %
mathematics and

computational ' —
thinking. @
|




Core Subjecsand

Life and
Career Skills

21st Century Themes Information,

Media, and
Technology
Skills

Standards and

Assessments

\ Curriculum and Instruction /

\\mm’n’ DH':’OP'"(.N
Learning Environments

Media Literacy

Information
Literacy

Information
Communication
Technology
Literacy

Productivity &
Accountability
Leadership &
Responsibility
Flexibility &
Adaptability

Social &
Cross Cultural
Skills

Initiative &
Self Direction

Environmental
Literacy

Global
Awareness

Financial
Literacy

Health
Literacy



http://www.p21.org/our-work/p21-framework




Thank You!

Please feel free to contact a STEM Coordinator with any
guestions and/or to discuss your school.

Elementary Math, Science, and STEM Specialist

Middle School Jarred Corwin, jcorwin@doe.in.qov
Secondary Science and STEM Specialist

High School Bill Reed, wreed@doe.in.gov
Secondary Math and STEM Specialist




